Summary. Male 
Introduction
In at least one bird species a single long day produces rapid changes in hormone secretion (Follett et ai, 1985) . The existence of such responses in Japanese quail has been exploited to examine neuroendocrine bases of photoperiodism (Nicholls et ai, 1983; Creighton & Follett, 1987) . The analysis of mammalian photoperiodism would benefit from a comparable model system (Simpson, 1982; Turek, 1982) .
Neural investigation of photoperiodism in mammals has been hampered by the length of time animals must be exposed to a change in daylength before a measurable physiological or structural response can be detected. Sluggishness of existing model systems has, for example, precluded assessment of the role of protein synthesis in photoperiodism; it is either impractical or impossible to apply protein synthesis inhibitors continuously for a period of several weeks.
The Djungarian hamster (Phodopus sungorus) is highly responsive to variations in photoperiod. Long daylengths promote gonadal development, somatic growth and a dark summer pelage, while short photoperiods inhibit growth and reproductive development and promote appearance of a white winter pelage (Hoffmann, 1973) . The response to a change in daylength is rapid relative to that of other mammals. Transfer from short to long photoperiod increases plasma FSH concen¬ trations within 3 days and testicular weight within 5 days (Simpson et ai, 1982) . Male Djungarian hamsters raised from birth in a long photoperiod exhibit testicular spermatozoa at 31 days of age (Hoffman, 1978) and animals transferred at weaning (Day 18) to a short photoperiod fail to undergo gonadal development and have small immature gonads at 35 days of age (Carter & Goldman, 1983; Yellon & Goldman, 1984; Milette & Turek, 1986 ).
In the course of an experiment on an unrelated topic, several male hamsters that had been reared in long days were exposed to 33 h of light at weaning (Day 18) (Grocock & Clarke, 1974) (Eskes & Zucker, 1978) and predictions from theory (Elliott, 1976) , its gonads were well developed (594 mg). (Follett et ai, 1977) or increased hypothalamic GnRH content (Creighton & Follett, 1987) . (Weiner, 1987) ; a sustained reproductive response to a single long day may safeguard hamsters from reproductive failure if they are not exposed to a series of long photoperiods. Whether a single long day is adequate to induce mating behaviour and successful production of young is unknown.
Castration greatly increases sensitivity of the gonadotrophin release apparatus to long photoperiods in hamsters and quail (Simpson et ai, 1982; Turek, 1982; Nicholls et ai, 1983 (Hoffmann et ai, 1981; Milette & Turek, 1986) and Syrian (Ellis & Follett, 1983; Earnest & Turek, 1984) hamsters. Such experiments cannot, however, be used to delineate the photoinducible phase. The latter can be defined with certainty in this paradigm only if the animal responds photoperiodically to a single stimulatory cycle; if this does not occur, there is the potentially confounding complication that repeated night interruptions phase shift the photo¬ inducible phase (Nicholls et ai, 1983 ). The present paradigm will permit delineation of the photoinducible phase in Djungarian hamsters; such information presently is available for only one mammal, the Syrian hamster, and was derived with a different, more problematic procedure (Elliott, 1976) .
Changes in the synthesis and release of melatonin transduce the effects of daylength on the neuroendocrine-gonadal axis of male Djungarian hamsters. Long and short durations of elevated melatonin titres signify short and long days, respectively (Carter & Goldman, 1983) . Changes in the duration of the nighttime melatonin peak and the animals' prior photoperiodic history also influence whether the gonadal system undergoes involution (Hoffmann et ai, 1986) . In the present experiments, light extensions experienced by hamsters in 16L:8D (20L:4D or constant light), or by animals in 8L:16D (15-min light pulses given in the middle of the night or constant light), may decrease the duration of nighttime melatonin secretion for one or more days (see Illnerova & Vanecek, 1987) (Eskes & Zucker, 1978 
